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Table 1. Injectable antibacterial agent classification

Level Classification standard Agent number

h Anti-MRSA antibacterial agents 4
vancomycin, teicoplanin, arbekacin, linezolid
Broad-spectrum antibacterial agents

2 3rd and 4th-generation cephems, carbapenems, 20
quinolones, etc.

5 Specially available antibacterial agents 4
monobactams, tetracyclines, f-lactamase inhibitors, etc.
Narrow-spectrum antibacterial agents

4 penicillins, 1st and 2nd-generation cephems, 11
aminoglycosides, clindamycin, etc.

Levels 1/ 2

Document submission at pharmacy | ==* | Statement of reasons nonsubmitted |

B Prescription for injectables l
B Statement of reasons

B Prescription history card [

Medication supplies for 3 days | == |

Statement of reasons nonsubmitted |

l |

|

[ Submitted | |

Statement of reasons submitted | [

Suspension of further supply |

| |

|

[ Medication supplies for up to 7 days

| [Consultation with Medical Safety Management Office]|

l

Document submission at pharmacy | == [ Statement of reasons nonsubmitted |

B Prescription for injectables l
W Statement of reasons

B Prescription history card [

Medication supplies for 3days | ==> |

Statement of reasons nonsubmitted |

l |

|

[ Submitted | l

Statement of reasons submitted | [

Suspension of further supply |

l |

|

[ Medication supplies for up to 7 days

| [Consultation with Medical Safety Management Office|

|

| Renewal/New order as above | == |

Return to Medical Safety Management Office through pharmacy at discharge |

Fig. 1. Level 1 and 2 injectable antibacterial prescription regulation.
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1,776 J5H, # 1,783 i, # 1,543 )71, % 1,428 T &,
A MHIREWREE L7z

—75, TPERGEERNZ R 5 &, MRSA o4 EEEULE



288 H KR AL % #F 3 % & M Gk MAY 2011

Table 2. Changes in AUD by injectable antibacterial level

AUD
Level 2003 2004 2005 2006 2007 2008
(mean % SD) (mean % SD) (mean = SD) (mean * SD) (mean = SD) (mean % SD)
1 10.1*4.6 74%6.1 8.6+4.2 75*5.7 6.4+52 3.1+24%*
2 67.9+38.6 33.7+14.0* 28.4+9.7* 26.5+15.7* 28.4+14.3% 29.7£11.4*
3 10.4*4.0 79%3.0 45+t42% 1.8+25% 04=*13* 1.1+14*
4 288.9+31.2 250.4 £30.0* 220.2£30.2* 247.7*71.6 260.4 =44.2 264.9 £23.5*
Total 377.3*62.1 299.4 £41.2* 261.6 £37.4* 310.5£70.6* 2957 £43.1* 298.7 £29.0*
*: P<0.05 vs 2003
Table 3. Changes in AUD by injectable antibacterial level
AUD
Antibacterial 2003 2004 2005 2006 2007 2008
(mean = SD) (mean * SD) (mean = SD) (mean = SD) (mean = SD) (mean = SD)
glycopeptides 9.8%45 6.4%5.0 7.3%4.1 64%52 5.6%4.4% 3.1%24%
1st cephems 214.6 £25.5 198.1+22.1 171.5+21.6* 205.3£40.9 192.4+30.6 191.2 +27.4%
2nd cephems 13.7*+6.8 125*9.1 4.8+3.1% 49+24* 57+26* 74+64%*
3rd cephems 142+10.4 9.5+54 6.9*34* 5.8*4.9* 129+7.1 151+8.0
4th cephems 3.1+28 12+23 04+0.8* 0.0 0.0 04+1.6"
oxacephems 1.1+18 0.1+04 02%0.5 0.0 0.0 1.0+21
carbapenems 38.8+37.5 17.4+7.3 16.6 £7.6 19.1+£12.2 13.8+7.5% 12.3+7.8%
quinolones 53%+3.8 1.9+2,0* 2.7+44 1.2+1.6* 0.9=*24* 0.8*1.7*
aminoglycosides 9.0+59 6.8+52 6.6*3.6 73*53 7.0+58 9.7+83
tetracyclines 2.6*4.6 12*1.8 1.6*25 1.8%25 04+1.3 09+14
penicillins 60.2 £19.5 41.6+9.0* 41.6+22.6* 57.6 £43.0 529+19.1 54.0+19.3
others 49+53 28+1.8 1.5+2.0%* 1.1+26* 4.1£5.0 28+3.6
*: P<0.05 vs 2003
Table 4. Changes in drug-resistant bacteria strain number isolated from inpatients
Year 2003 2004 2005 2006 2007 2008
Total .
(Total number of isolates) | (1,275) (1,265) (1,230) (1,226) (1,236) (1,364)
MRSA 520 Isolates 147 126 76 60 60 51
Isolation (%) 11.5+3.1 | 10.0+3.0* | 6.2£2.0* | 53+23% | 49+23* | 3.7+22*
Methicillin-resistant coagulase-nega- 915 Isolates 61 30 37 27 31 29
tive staphylococci Isolation (%) 49*17| 24*1.6* |3.0=18% |[25+1.9% | 2.6+1.9* |22+ 1.1*
. . . Isolates 0 0 0 0 0 1
Multiple-drug-resistant P. aeruginosa 1 .
Isolation (%) 0.0 0.0 0.0 0.0 0.0 0.1£0.3
Metallo-f-lactamase-producing 4 Isolates 0 0 0 2 0 2
strains Isolation (%) 0.0 0.0 0.0 02+04 0.0 0.1+0.3
. . Isolates 1 1 3 3 4 6
ESBL-producing strains 18 .
Isolation (%) 01+03| 01%0.2 02*04 |03*07 |[03*07 |04=*006
Isolates 2 2 1 3 2 10
BLNAR 20 :
Isolation (%) 02+04| 02+04 01£03 |03*05 |[02*04 |0.7%0.7
PRSP PISP 7 Isolates 13 8 14 12 14 16
Isolation (%) 1.0+11| 06%*09 1.1£+1.3 1.1£0.9 12£1.2 12%+09
Isolates 0 0 0 0 0 0
VRE 0 .
Isolation (%) 0.0 0.0 0.0 0.0 0.0 0.0

*: P<0.05 vs 2003

ABIZKE AL, 2008 4EEEIZHBWVTIE 2003 4EEED  MDRP % MBL, ESBL, BLNAR, PRSP - PISP &, &
I3 LIZA L7z F72, MRSA 7EiHEHE D, X REALIZERD 5, VRE 35S h -7 (Table
TOEBIIBWTHEICHA L (p<005), & B, 4), F7z, REIEWIC T APE#EIE, IPM/CS & MEPM
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Table 5. Changes in P. aeruginosa antibacterial resistance (%)
2003 2004 2005 2006 2007 2008
PIPC 14.8 2.6%* 0.0* 12.1 5.0 7.7
CAZ 18.5 7.9 7.7 9.1 10.0 7.7
Czop 9.9 0.0* 0.0 12.1 5.0 7.7
IPM/CS 24.7 15.8 154 24.2 5.0 7.7%
MEPM 24.7 15.8 11.5 21.2 10.0 7.7%
GM 4.9 10.5 19.2% 18.2* 20.0% 11.5
AMK 1.2 7.9 7.7 3.0 5.0 7.7
MINO 93.8 94.7 96.2 100.0 100.0 95.8
LVFX 27.2 13.2 0.0* 3.0* 5.0%* 3.8*
CPFX 24.7 105 0.0* 3.0% 5.0%* 3.8%*
FOM 92.6 86.8 92.3 97.0 95.0 96.2
*: P<0.05 vs 2003
IPM/CS MEPM
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* 925 242 Resistance || —Resistance
= S 20 15.8
= 20 2 154 0
1
8 }g £ 10{ 74 il 7.7
- 3 5 2.9 : 33 32 18
Z 0 Z 04
2 2003 2004 2005 2006 2007 2008 = 2003 2004 2005 2006 2007 2008
year year
30 _ 304
§ 25 * * § 251 . *
g 20 g 201
<15 * S 151 . y=2.1189x+6.7098
2 y =0.7595x+6.1495 % 104 - ¢ R2=0.4102
4 10 N R2=0.4607 'z *
g 5 . ~ 51
0+ ; ; ; ; ‘ 0 : ‘ ‘ ‘
0 5 10 15 20 25 30 0 2 4 6 8
AUD AUD

Fig. 2. Correlation between P.aeruginosa resistance and AUD.

A, VAT NEARITAMEN & R, 2008 EEEICB W
TIFA BT L7z (p<0.05), FHEIZS, LA TTFH
veyruruadxtT otER L EAEnE R LD
DD, FryIA T VITAEREIIHMLIz (Table5).

51T, PR IR & IR R Ot O B %
W% &, IPM/CS ® AUD 2582 E - TP (%) b
BTL, EOMBEENED SR (p<0.05), MEPM @
AUD LS, FEEOBEM A bz (p=011)
(Fig.2) .

F7:, MRSA BEFEOMBEZ L &, 2004 FEEH S
2008 4% F T MRSA A (%) 1, 057, 0.20, 0.36,
013,023 &AL, 2004 4P & KL KT 5 L 2h
FNEBELREFRD LN (p<0.05).
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cloacae D EER D ARICWA L2 e G LTy
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REhoE L7z,
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L7ze BFE, HRICBI2H—MAHEOHHREZ
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HOEHINTwE, LA L, FHAMTHM»RL S
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A major 1,051-bed hospital has, promoted appropriate injectable antibacterial agent use through a compre-
hensive prescription management system since April 2003. It uses unique agent classification, submission of
a statement of reasons for the use of each antibacterial level, and prescription history cards with a limited
prescription period. Following the system’s introduction, the amount of broad-spectrum antibacterials used
and the number of drug-resistant bacterial strains detected, cutting the cost of injectable antibacterial
agents. To evaluate system effectiveness, we analyzed results at a 115-bed heart center(HC) using the same
system since April 2004, one year after its introduction.

The study covered 2003, 2004, and 2008. The antimicrobial use density(AUD) was expressed as defined
daily dose per 1,000 patient days. We examined the amount of injectable antibacterials used and correspond-
ing cost, the isolation rate of drug-resistant bacteria including methicillin-resistant Staphylococcus aureus
(MRSA), and the change MRSA in prevalence. Before the system was introduced, total antibacterials used at
the HC was 377.3 £ 62.1. This decreased significantly in the 5 years following introduction: 2994 *+ 41.2,
261.6 374, 3105+ 70.6, 295.7 + 43.1, and 298.7 = 29.0 (p<0.05). The use of broad-spectrum antibiotics such as
carbapenem, quinolone, and fourth-generation cephem decreased significantly compared to before system in-
troduction. The mean monthly MRSA isolation rate (%) decreased from 11.5 = 3.1 before system introduction
t010.0£3.0,6.2+20,53=23,49+23, and 3.7 £ 2.2 following introduction, significantly decreasing each year
(p<0.05). These reductions, including cost, show the system’s effectiveness at both a major hospital and a
separate MC and the medium- to long-term benefits of using the system.



